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(54) Developing device and blade assembly

(57) A developing device includes: a developing roll-
er, a casing (62) which rotatably supports the developing
roller; a thickness regulation blade (110); and first and
second holding members (120,130) which fix the thick-
ness regulation blade on the casing. The first holding
member includes: a first nipping surface (121A) which
contacts the thickness regulation blade; and a first fixing
surface (122A). The second holding member includes: a
second nipping surface (131A) which opposes the first
nipping surface; and a second fixing surface (132A) con-
tacting the first fixing surface. The thickness regulation
blade includes a positioning opening (113) and is sand-
wiched between the first nipping surface and the second
nipping surface. The first nipping surface includes a pro-
jection (123) which is fitted into the positioning opening
of the thickness regulation blade.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from Japanese
Patent Application No. 2007-338723, filed on December
28, 2007, the entire subject matter of which is incorpo-
rated herein by reference.

TECHNICAL FIELD

[0002] Aspects of the present invention relates to a de-
veloping device and a blade assembly having a layer
thickness regulation blade which slidably contacts a de-
veloping roller to regulate the thickness of a developing
agent.
[0003] JP-A-2002-341644 describes a blade assem-
bly provided in a developing device in which a layer thick-
ness regulation blade whose base end is held while
nipped between two holding members formed of sheet
metal. And, the holding members are fixed to a casing
of the developing device. Generally, in such a blade as-
sembly, the layer thickness regulation blade is fixed to
the holding members by screws, welding, an adhesive,
an adhesive tape, and the like.
[0004] Pursuant to recent seize reduction of an image
forming apparatus, seize reduction of a developing de-
vice and a blade assembly which are constituent parts
of the image forming apparatus is demanded. However,
if the layer thickness regulation blade is fixed to the hold-
ing members by an adhesive or an adhesive tape, an
adhesive area sufficient for preventing the adhesive from
being peeled is required. Therefore, size reduction in the
blade assembly and the developing device cannot be
sufficiently achieved.
[0005] In the meantime, if the layer thickness regula-
tion blade is fixed to the holding members by screws or
welding, distortions occur from the fixed portions to the
layer thickness regulation blade. Therefore, it becomes
difficult to regulate developing agent on a developing roll-
er to a specific thickness, which eventually might cause
quality of image to decrease.

SUMMARY

[0006] Exemplary embodiments of the present inven-
tion address the above disadvantages and other disad-
vantages not described above. However, the present in-
vention is not required to overcome the disadvantages
described above, and thus, an exemplary embodiment
of the present invention may not overcome any of the
problems described above.
[0007] Accordingly, it is an aspect of the present inven-
tion to provide a developing device and a blade assembly
which prevent occurrence of distortions of the layer thick-
ness regulation blade, and which achieve seize reduction
thereof.
[0008] According to an exemplary embodiment of the

present invention, there is provided a developing device
including: a developing roller which carries developing
agent on a surface thereof, a casing which rotatably sup-
ports the developing roller; a thickness regulation blade
which slidably contacts the developing roller to regulate
a thickness of the developing agent on the developing
roller; and first and second holding members which fix
the thickness regulation blade on the casing. The first
holding member includes: a first nipping surface which
contacts the thickness regulation blade; and a first
mounting section including a first fixing surface which
extends in a direction different from a direction in which
the first nipping surface extends. The second holding
member includes: a second nipping surface which op-
poses the first nipping surface; and a second mounting
section including a second fixing surface which extends
in a direction different from a direction in which the second
nipping surface extends, the second fixing surface con-
tacting the first fixing surface. The thickness regulation
blade includes a positioning opening and is sandwiched
between the first nipping surface and the second nipping
surface. The first holding member and the second holding
member are fixed to each other with the first mounting
section and the second mounting section. At least one
of the first holding member and the second holding mem-
ber is attached to the casing by the first mounting section
or the second mounting section. The first nipping surface
includes a projection which is fitted into the positioning
opening of the thickness regulation blade.
[0009] According to another exemplary embodiment
of the present invention, there is provided a blade as-
sembly including: a thickness regulation blade which sl-
idably contacts a developing roller to regulate a thickness
of developing agent on the developing roller; and first
and second holding members which fixes the thickness
regulation blade on a casing of a developing device. The
first holding member includes: a first nipping surface
which contacts the thickness regulation blade; and a first
mounting section including a first fixing surface which
extends in a direction different from a direction in which
the first nipping surface extends. The second holding
member includes: a second nipping surface which op-
poses the first nipping surface; and a second mounting
section including a second fixing surface which extends
in a direction different from a direction in which the second
nipping surface extends, the second fixing surface con-
tacting the first fixing surface. The thickness regulation
blade includes a positioning opening and is sandwiched
between the first nipping surface and the second nipping
surface. The first holding member and the second holding
member are fixed to each other with the first mounting
section and the second mounting section. At least one
of the first holding member and the second holding mem-
ber is attached to the casing by the first mounting section
or the second mounting section. The first nipping surface
includes a projection which is fitted into the positioning
opening of the thickness regulation blade.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other aspects of the present in-
vention will become more apparent and more readily ap-
preciated from the following description of exemplary em-
bodiments of the present invention taken in conjunction
with the attached drawings, in which:

Fig. 1 is a cross-sectional view showing the overall
configuration of a color printer according to an ex-
emplary embodiment of the present invention;
Fig. 2 is cross-sectional view showing the configu-
ration of a process cartridge according to an exem-
plary embodiment of the present invention;
Fig. 3 is a perspective view of a blade assembly ac-
cording to an exemplary embodiment of the present
invention;
Fig. 4 is an exploded perspective view of the blade
assembly shown in Fig. 3;
Fig. 5 is a side view of the blade assembly shown in
Fig. 3;
Fig. 6 is a side view of a blade assembly according
to a first modified exemplary embodiment of the
present invention; and
Fig. 7 is a side view of a blade assembly according
to a second modified exemplary embodiment of the
present invention.

DETAILED DESCRIPTION

<Overall configuration of a color printer>

[0011] An exemplary embodiment of the present in-
vention will be described in detail with reference to the
drawings. In the drawings, Fig. 1 is a cross-sectional view
showing the overall configuration of a color printer ac-
cording to an exemplary embodiment of the present in-
vention, and Fig. 2 is cross-sectional view showing the
configuration of a process cartridge according to an ex-
emplary embodiment of the present invention.
[0012] In the following descriptions, directions will be
described with reference to user’s directions when the
color printer is in use. Specifically, in Fig. 1, the left side
of the sheet is taken as "front"; the right side of the sheet
is taken as "rear"; a direction away from the viewer in the
sheet is taken as "left"; and a direction toward the viewer
in the sheet is taken as "right." The vertical direction of
the sheet is taken as the "vertical (upper and lower) di-
rection."
[0013] As shown in Fig. 1, a color printer 1 includes,
within a main-body housing 10, a sheet feeding section
20 for feeding a sheet P; an image forming section 30
for forming an image on the thus-fed sheet P; and a sheet
discharging section 90 that discharges the sheet P on
which an image is formed.
[0014] An upper cover 12 is provided at an upper por-
tion of the main-body housing 10 so as to be vertically
pivotable about a hinge (not shown) provided at a rear

side as a fulcrum. The main-body housing 12 has an
opening at an upper portion thereof. The upper cover 12
is capable of opening and closing the opening of the
main-body housing 10. An upper surface of the upper
cover 12 constitutes a sheet discharging tray 13 for stak-
ing the sheets P discharged from the main-body housing
10, and a lower surface of the same is provided with a
plurality of holding members 14 each of which holds a
LED unit 40.
[0015] The sheet feeding section 20 includes a sheet
feeding tray 21 that is provided in a lower inner portion
of the main-body housing 10 and that is removably at-
tached to the main-body housing 10; and a sheet feeding
mechanism 22 that conveys the sheets P from the sheet
feeding tray 21 to the image forming section 30. The
sheet feeding mechanism 22 is provided on the right side
of the sheet feeding tray 21 and includes a feed roller 23,
a separation roller 24, and a separation pad 25.
[0016] In the sheet feeding section 20 configured as
described above, the sheets P housed in the sheet feed-
ing tray 21 are separated one at a time and fed upwardly.
After paper powder is removed during the course of the
sheet passing between a paper powder removal roller
26 and a pinch roller 27, the sheet passes through a
conveyance path 28, to thus be turned rearward and fed
to the image forming section 30.
[0017] The image forming section 30 includes four LED
units 40; four process cartridges 50; a transfer unit 70;
and a fixing unit 80.
[0018] The LED units 40 are disposed to oppose upper
surfaces of the respective photosensitive drums 53. The
surface of each photosensitive drum 53 is exposed to
light emitted from a light-emission section (reference nu-
meral is omitted) provided at a tip end of corresponding
LED unit 40 (lower end in Fig. 1). Since the LED units 40
are fixed to the upper cover 12 through the holding mem-
bers 14, respectively, the LED units 40 is retracted up-
ward from the position opposing the photosensitive drum
53 by rotating the upper cover 12 upwardly.
[0019] Process cartridges 50 are aligned in a front-to-
rear direction between the upper cover 12 and the sheet
feeding section 20. As shown in Fig. 2, each of the proc-
ess cartridges 50 includes a drum unit 51 and a devel-
oping device 61 removably attached to the drum unit 51.
The process cartridges 50 are different from each other
in terms of the color of toner housed in a toner storage
chamber 65 of the developing device 61 and are similar
to each other in terms of a structure.
[0020] Each of the drum units 51 includes: a drum case
52; a photosensitive drum 53 rotatably supported by the
drum case 52; and an electrifiers 54, respectively.
[0021] By attaching the developing device 61 to the
drum case 52, an exposure space 55 through which the
photosensitive drum 53 is viewed from the outside is de-
fined. The LED unit 40 is inserted into the exposure space
55 so as to oppose the upper surface of the photosensi-
tive drum 53, as shown in Fig. 2.
[0022] The developing device 61 includes a develop-
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ment case (casing) 62; a developing roller 63 and a sup-
ply roller 64 that are rotatably supported by the develop-
ment case 62; and a blade assembly 100. Further, the
developing device 61 includes the toner housing cham-
ber 65 that houses toner (developing agent).
[0023] As shown in Fig. 1, a transfer unit 70 is inter-
posed between the sheet feeding section 20 and the re-
spective process cartridges 50. The transfer unit 70 in-
cludes a drive roller 71, a driven roller 72, a conveyance
belt 73, a transfer roller 74, and a cleaning section 75.
[0024] The drive roller 71 and the driven roller 72 are
provided in parallel while being spaced apart from each
other in the front-to-rear direction, and the conveyance
belt 73 formed from an endless belt is wound around the
drive roller 71 and the driven roller 72. An external surface
of the conveyance belt 73 is in contact with the respective
photosensitive drums 53. Four transfer rollers 74 that nip
the conveyance belt 73 in conjunction with the respective
photosensitive drums 53 are disposed inside of the con-
veyance belt 73 so as to oppose the respective photo-
sensitive drums 53. A transfer bias voltage is applied to
the transfer rollers 74 by constant current control opera-
tion performed during transfer operation.
[0025] The cleaning section 75 is disposed below the
conveyance belt 73 and configured so as to remove the
toner adhering to the conveyance belt 73 and cause the
thus-removed toner to fall into a toner reservoir section
76 disposed below the cleaning section 75.
[0026] The fixing unit 80 is disposed at the rear of the
respective process cartridges 50 and the transfer unit 70
and includes a heating roller 81 and a pressing roller 82
that is disposed opposite the heating roller 81 and press-
es the heating roller 81.
[0027] In the image forming section 30 configured as
described above, surfaces of the respective photosensi-
tive drums 53 are uniformly charged by the electrifiers
54 and subsequently exposed with light emitted from the
respective LED units 40. Thereby, the electric potential
of exposed areas becomes lower, and electrostatic latent
images based on image data are formed on the respec-
tive photosensitive drums 53.
[0028] The toner in the toner housing chamber 65 is
supplied to the developing roller 63 by rotation of the
supply roller 64, and the thus-supplied toner enters a
space between the developing roller 63 and the blade
assembly 100 by rotation of the developing roller 63,
whereupon the toner is held on the developing roller 63
as a thin layer of a specific thickness.
[0029] The toner held on the developing roller 63 is
supplied to the electrostatic latent image formed on the
photosensitive drum 53 when the developing roller 63
contacts the photosensitive drum 53 in an opposing man-
ner. Thereby, the toner is selectively held on the photo-
sensitive drum 53, so that the electrostatic latent image
is visualized and that a toner image is formed with this
reversal development.
[0030] As a result of the sheet P fed on the conveyance
belt 73 passing between the respective photosensitive

drums 53 and the respective transfer rollers 74 disposed
inside of the conveyance belt 73, the toner images formed
on the respective photosensitive drums 53 are sequen-
tially transferred to the sheet P. When the sheet P passes
between the heating roller 81 and the pressing roller 82,
the toner images transferred onto the sheet P are ther-
mally fixed.
[0031] The sheet discharging section 90 includes a
sheet discharging path 91 that is formed so as to upward-
ly extend from an exit of the fixing unit 80 and turn to the
front side, and a plurality of conveyance roller pairs 92
for conveying the sheet P. The sheet P on which the toner
images are transferred and thermally fixed is conveyed
along the sheet discharging path 91 by the conveyance
rollers 92, discharged to the outside of the main-body
housing 10, and stacked on the sheet discharging tray 13.

<Configuration of the blade assembly>

[0032] The detailed configuration of the blade assem-
bly 100 according to an exemplary embodiment of the
present invention will now be described. Fig. 3 is a per-
spective view of the blade assembly; Fig. 4 is an exploded
perspective view of the blade assembly shown in Fig. 3;
and Fig. 5 is a side view of the blade assembly shown in
Fig. 3.
[0033] In the following descriptions, a tip end (side) of
the layer thickness regulation blade refers to a side where
the layer thickness regulation blade slidably contacts the
developing roller, and a base end (side) of the layer thick-
ness regulation blade refers to a side where the layer
thickness regulation blade is held by a blade holder and
a blade reinforcement (supporting) plate.
[0034] As shown in Figs. 3 and 4, the blade assembly
100 includes a layer thickness regulation blade 110, a
blade holder 120, and a blade reinforcement (supporting)
plate 130.
[0035] As shown in Fig. 5, the layer thickness regula-
tion blade 110 is arranged between the blade holder 120
and the blade reinforcement plate 130. The blade holder
120 is provided on a side where the blade holder 120
contacts the development case 62, and the blade rein-
forcement plate 130 is disposed on a side where the
blade reinforcement plate 130 does not contact the de-
velopment case 62, that is, an opposite side (an external
side) of the development case 62 with respect to the
blade holder 120.
[0036] As shown in Fig. 4, the layer thickness regula-
tion blade 110 includes a plate member 111 and a press-
ing member 112 provided at a tip end side (lower end
side in Fig. 4) of the plate member 111. The plate member
111 is formed from a rectangular and thin metal plate and
has resiliency, which generates urging force toward the
developing roller 63. The pressing member 112 is a rub-
ber-like member and formed to have a cross-sectional
profile (see Fig. 5) which bulges toward the developing
roller 63. The bulging portion is configured to slidably
contact with the developing roller 63, directly, to regulate
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the thickness of the toner held on the surface of the de-
veloping roller 63.
[0037] The plate member 111 includes positioning
openings 113 formed in a base-end side (an upper end
side) so as to correspond to projections 123 of a blade
holder 120 to be described later. Three of the positioning
openings 113 are formed in total at both ends and the
center of the plate member 111 in its longitudinal direction
(an axial direction of the developing roller 63).
[0038] The blade holder 120 is formed by bending a
plate member of metal by a substantially right angle (see
Fig. 5). The blade holder 120 includes a nipping section
121 extending in the vertical direction of the drawing and
a mounting section 122 extending in a direction substan-
tially orthogonal to the nipping section 121. In this exem-
plary embodiment, the mounting section 122 extends
from the nipping section 121 in a direction from a surface
of the layer thickness regulation blade 110, contacting
the developing roller 63 to the opposite surface thereof.
[0039] The nipping section 121 is for nipping the layer
thickness regulation blade 110 (the plate member 111)
together with a nipping section 131 of a blade reinforce-
ment plate 130 to be described later. An external surface
of the nipping section 121, that is, a surface facing a
viewer side of Fig. 4, serves as a first nipping surface
121A to be in contact with the layer thickness regulation
blade 110 (the plate member 111). The projections 123
to be fitted into the corresponding positioning openings
113 of the layer thickness regulation blade 110 are
formed on the first nipping surface 121A. Three of the
projections 123 are formed in total at both ends and the
center of the first nipping surface 121 A in its longitudinal
direction (the axial direction of the developing roller 63).
[0040] The mounting section 122 includes a first fixing
surface 122A to be in contact with a second fixing surface
132A of a mounting section 132 of the blade reinforce-
ment plate 130 to be described later. Additionally, the
mounting section serves as an area to be attached to the
development case 62 together with the mounting section
132. Specifically, both ends of at least an inner surface
of the mounting section 122 (an opposite surface of the
first fixing surface 122A), that is, both ends of a lower
surface of the mounting section 122 in Fig. 4 is an area
attached to the development case 62 while contacting
the development case 62, and substantially-circular
mounting holes 124 are formed at the both ends of the
mounting section 122, respectively. The mounting holes
124 are used for attaching the mounting section 122 to
the development case 62 with screws. A pair of screw
mounting holes 125 used for joining the blade holder 120
to the blade reinforcement plate 130 to be described later
are formed in an area located between the pair of mount-
ing holes 124. The pair of mounting holes 124 and the
pair of screw mounting holes 125 are arranged at sub-
stantially equal intervals along the longitudinal direction
of the mounting section 122.
[0041] A screw hole having a threaded inner peripheral
surface or a hole having a cylindrical surface to be thread-

ed by a screw when the screw is attached to the hole
may also be employed as the screw mounting holes 125.
[0042] The blade reinforcement plate 130 is formed by
bending a plate member of metal at a substantially right
angle (see Fig. 5). The blade reinforcement plate in-
cludes the nipping section 131 vertically extending in the
drawing and a mounting section 132 extending in a di-
rection substantially orthogonal to the nipping section
131. In this exemplary embodiment, the mounting section
132 extends from the nipping section 131 in a direction
from a surface of the layer thickness regulation blade
110, contacting the developing roller 63 to the opposite
surface thereof.
[0043] The nipping section 131 is for nipping the layer
thickness regulation blade 110 (the plate member 111)
together with the nipping section 121 of the blade holder
120. An internal surface of the nipping section 131, that
is, a surface facing a side away from the viewer in Fig.
4, serves as a second nipping surface 131A to be in con-
tact with the layer thickness regulation blade 110 (the
plate member 111) and opposes the first nipping surface
121A of the blade holder 120, and substantially -semicir-
cular cutouts 133 (release opening) are formed in a lower
end of the nip section 131 in order to avoid the respective
projections 123 formed on the first nipping surface 121A
of the blade holder 120. Three of the cutouts 133 are
formed in total at both ends and the center of the lower
end of the nipping section 131 in its longitudinal direction
(the axial direction of the developing roller 63).
[0044] The mounting section 132 has the second fixing
surface 132A in an internal surface thereof, that is, a low-
er surface shown in Fig. 4, to be in contact with the first
fixing surface 122A of the mounting section 122 of the
blade holder 120. A pair of mounting holes 134 formed
at the corresponding positions to the pair of mounting
holes 124 of the blade holder 120 and a pair of screw
mounting holes 135 formed at the corresponding posi-
tions to the pair of screw mounting holes 125 of the blade
holder 120 are formed in the mounting section 132. The
mounting holes 134 and the screw mounting holes 135
are formed into a substantially-oval shape that is larger
(longer) in a direction orthogonal to the longitudinal di-
rection of the mounting section 132 (the axial direction
of the development roller 63).
[0045] As shown in Fig. 5, the projections 123 of the
blade holder 120 are provided at position closer to the
tip end side (lower side) of the layer thickness regulation
blade 110 than the lower end of the blade reinforcement
plate 130. In other words, the length of the first nipping
surface 121A of the blade holder 120 in the vertical di-
rection of the drawing (the direction orthogonal to the
axial direction of the developing roller 63) is longer than
the length of the second nipping surface 131A of the
blade reinforcement plate 130 in the vertical direction of
the drawing. Additionally, the blade holder 120 is formed
from a plate member which is thicker than the blade re-
inforcement plate 130.
[0046] According to the above configuration, the fol-
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lowing effects can be obtained.
[0047] The blade assembly 100 is assembled by fitting
the positioning openings 113 of the layer thickness reg-
ulation blade 110 around the projections 123 of the blade
holder 120 and screwing the screws 140 from the direc-
tion of the blade reinforcement plate 130 into the screw
mounting hole 125 of the blade holder 120 while the layer
thickness regulation blade 110 is nipped between the
first nipping surface 121 A of the blade holder 120 and
the second nipping surface 131 A of the blade reinforce-
ment plate 130 (see Fig. 5). At this time, the screws 140
are screwed while the nipping section 131 is pressed
against the nipping section 121. Accordingly, the layer
thickness regulation blade 110 can be held firmly.
[0048] As shown in Fig. 5, the layer thickness regula-
tion blade 110 is fixed by sandwiching the layer thickness
regulation blade 110 between the first nipping surface
121A of the blade holder 120 and the second nipping
surface 131A of the blade reinforcement plate 130. Fur-
ther, the projections 123 are fitted into the positioning
openings 113, whereupon displacement of the layer
thickness regulation blade 110 is suppressed. In partic-
ular, in the exemplary embodiment, the projections 123
and the positioning openings 113 are formed at both ends
and center of each of the first nipping surface 121A and
the plate-like member 111 in the longitudinal direction
thereof, and therefore, the displacement of the layer
thickness regulation blade 110 can be effectively reduced
or prevented.
[0049] In the exemplary embodiment, the mounting
holes 134 and the screw mounting holes 135 are formed
into a substantially-oval shape which is longer than the
mounting section 132 in a direction orthogonal to the lon-
gitudinal direction. Therefore, even when an error occurs
in the dimension or shape of the blade holder 120 or the
blade reinforcement plate 130, the layer thickness regu-
lation blade 110 can be nipped at appropriate positions
by adjusting a position where the blade reinforcement
plate 130 is fixed by a screw.
[0050] The blade assembly 100 assembled as de-
scribed above is fixed to the development case 62 by
screws though the mounting holes 134 and 124 formed
at both ends (see Fig. 2). In the exemplary embodiment,
the blade assembly is fixed to the development case 62
from outside thereof, however, it is not limited thereto. In
relation to the blade assembly 100, the layer thickness
regulation blade 110 (the press member 112) is config-
ured to contact the developing roller 63 in the develop-
ment unit 61. At the time of forming an image, the toner
supplied to the developing roller 63 from the supply roller
64 is regulated to a specific thickness between the de-
veloping roller 63 and the layer thickness regulation blade
110 (the press member 112) with rotation of the devel-
oping roller 63, thereby allowing the developing roller 63
to carry the toner in the specific thickness layer. At this
time, the developing roller 63 exerts force on the layer
thickness regulation blade 110 (the plate member 111)
in the direction of an arrow shown in Fig. 5.

[0051] In the exemplary embodiment, the first nipping
surface 121A is formed longer than the second nipping
surface 131A in the direction orthogonal to the axial di-
rection of the developing roller 63. Therefore, the first
nipping surface 121A surely supports (fixes) the base-
end side of the layer thickness regulation blade 110
against the force applied in the direction of the arrow
shown in Fig. 5, and the second nipping surface 131A
acts as a presser for the base end side of the layer thick-
ness regulation blade 110. Since the blade holder 120 is
formed so as to become thicker than the blade reinforce-
ment plate 130, the first nipping surface 121A determines
the attitude of the layer thickness regulation blade 110,
and the second nipping surface 131A acts as a press for
the layer thickness regulation blade 110. Thereby, the
accuracy of attitude of the layer thickness regulation
blade 110 achieved at the time of forming an image can
be enhanced. Further, the thickness of the toner on the
developing roller 63 can be regulated more uniformly
than in the related art.
[0052] According to the blade assembly 100 as de-
scribed in the exemplary embodiment, the layer thick-
ness regulation blade 110 can be fixed to the blade holder
120 and the blade reinforcement plate 130 without im-
parting fastening force of the screws directly to the layer
thickness regulation blade 110 or welding the layer thick-
ness regulation blade 110. Moreover, the blade holder
120 and the blade reinforcement plate 130 are attached
to the development case 62 by the mounting sections
122 and 132 (the first fixing surface 122A and the second
fixing surface 132A) extending in a direction substantially
orthogonal to the nipping sections 121 and 131 (the first
nipping surface 121 A and the second nipping surface
131 A). Therefore, the influence of distortions occurring
in mounted areas can be reduced or prevented from ex-
erting on the layer thickness regulation blade 110. On
this account, occurrence of distortions of the layer thick-
ness regulation blade 110 can be reduced or prevented,
and therefore, the thickness of the toner on the develop-
ing roller 63 can be uniformly regulated with superior ac-
curacy. As a result, the quality of an image formed by the
color printer 1 can be maintained well.
[0053] Since an adhesive, an adhesive tape, and the
like, are not used, the vertical dimensions of the first nip-
ping surface 121A and the second nipping surface 131
A (the nipping sections 121 and 131) can be made small-
er than in the case where an adhesive, an adhesive tape,
and the like, is used. Moreover, the nipping surfaces
121A and 131A and the fixing surfaces 122A and 132A
extend in different directions. Therefore, the dimension
of a direction (the vertical direction in the drawing) in
which the respective nipping surfaces 121A and 131A
extend can be reduced when compared with the case
where the nipping surfaces are attached to a casing with-
in the same plane as that of the blade (i.e., within the
nipping surfaces). As a result, the size of the blade as-
sembly 100 can be totally reduced. Therefore, use of
such a blade assembly 100 in the development unit 61
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enables reduce the size of the development unit 61, and
therefore, the size of the color printer 1 can be reduced.
Moreover, as a result of size reduction of the blade as-
sembly 100, material cost can be curtailed.
[0054] Since the cutouts 133 are formed along the low-
er end of the nipping section 131, the dimension of the
nipping section 131 in the vertical direction of the drawing
can be reduced, whereby a wide contact area can be
ensured at a position between the second nipping sur-
face 131A and the layer thickness regulation blade 110.
As a result, the layer thickness regulation blade 110 can
be surely held (fixed) between the first nipping surface
121A and the second nipping surface 131A while the size
of the blade assembly 100 is reduced.
[0055] Since the blade holder 120 and the blade rein-
forcement plate 130 are formed by bending a plate mem-
ber made of metal, they can be molded readily by sheet
metal processing and manufactured at low cost. Moreo-
ver, the blade holder 120 and the blade reinforcement
plate 130 can fasten the layer thickness regulation blade
110 without use of an adhesive, an adhesive tape, or the
like, and can be mounted to the development case 62
with screws. Hence, the blade holder and the blade re-
inforcement plate can be recycled.
[0056] While the present invention has been shown
and described with reference to certain exemplary em-
bodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may
be made therein without departing from the spirit and
scope of the invention as defined by the appended
claims.
[0057] In the above exemplary embodiment, the blade
holder 120 and the blade reinforcement plate 130 formed
by bending plate members at substantially right angles
are used. However, the present invention is not limited
thereto. Specifically, the angle at which the plate member
is to be bent (the angle formed between the nipping sur-
face of the blade holding member and the fixing surface)
may also be an angle other than the right angle.
[0058] In the above exemplary embodiment, the blade
holder 120 and the blade reinforcement plate 130 formed
by bending plate members at substantially right angles,
that is, the same angle, are used for the blade holder 120
and the blade reinforcement plate 130. However, the
present invention is not limited thereto. Specifically, the
blade holder (the first holding member) and the blade
reinforcement plate (the second holding member) may
also be bent at different angles.
[0059] For example, Fig. 6 shows a side view of a blade
assembly 200 according to a first modified exemplary
embodiment of the present invention. As shown in Fig.
6, a bending angle of a blade reinforcement plate 230
disposed on the opposite side (which is called an outside)
of the development case 62 with respect to the blade
holder 120 may also be smaller than a bending angle of
the blade holder 120 disposed on a part (which is called
an inside) of the development case 62. Specifically, an
angle formed between the second nipping surface 231

A and the second fixing surface 232A may be smaller
than an angle formed between the first nipping surface
121 A and the first fixing surface 122A. According to this
configuration, the assembly is performed while the nip-
ping section 231 is pressed against the nipping section
121, whereupon force occurs in the nipping section 231
in the direction of the arrow shown in Fig. 6. Thus, the
second nipping surface 231A (the tip end of the nipping
section 231) presses the layer thickness regulation blade
110 toward the first nipping surface 121A, so that the
layer thickness regulation blade 110 can be firmly held
between the first nipping surface 121A and the second
nipping surface 231A.
[0060] Fig. 7 is a side view of a blade assembly 300
according to a second modified exemplary embodiment
of the present invention. As shown in Fig. 7, the bending
angle of the blade holder 120 disposed inside may be
greater than the bending angle of the blade reinforcement
plate 330 disposed outside. Specifically, the angle
formed between the second nipping surface 331A and
the second fixing surface 332A may be greater than an
angle formed between the first nipping surface 121A and
the first fixing surface 122A. According to this configura-
tion, the layer thickness regulation blade 110 (the plate-
like member 111) can effect deflection over its entire
length along the vertical direction of the drawing. There-
fore, even when the vertical dimension of the layer thick-
ness regulation blade 110 is reduced, deflection of the
layer thickness regulation blade 110 can be ensured.
Moreover, the base end edge (the upper end in the draw-
ing) of the layer thickness regulation blade 110 is set to
the dimension at which the blade contacts the blade re-
inforcement plate 330. Even when force is induced by
rotation of the developing roller 63 in the direction of an
arrow shown in Fig. 7, the base end edge is regulated
by the blade reinforcement plate 330, so that displace-
ment of the layer thickness regulation blade 110 can be
suppressed thoroughly.
[0061] Although the exemplary embodiment describes
the case where the blade holder 120 is formed from a
plate member which is thicker than the blade reinforce-
ment plate 130, the present invention is not limited there-
to. For example, the blade holder may also be formed
from, for example, a plate member having the same thick-
ness as that of the blade reinforcement plate.
[0062] The exemplary embodiment describes the case
where the first nipping surface 121A is longer than the
second nipping surface 131A in the direction orthogonal
to the axial direction of the developing roller 63 (the ver-
tical direction in Fig. 5). However, the present invention
is not limited thereto. For example, the first nipping sur-
face and the second nipping surface may have same
length in the direction orthogonal to the axial direction of
the developing roller.
[0063] The exemplary embodiment describes the cut-
outs 133 formed into a substantially-semicircular shape
that avoids the projections. However, the present inven-
tion is not limited thereto. For example, the cutouts may
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also be a rectangular cutout, or the release openings may
be formed into the shape of a hole.
[0064] The exemplary embodiment provides the case
where three of the projections 123 are formed at both
ends and the center of the first nipping surface 121A in
its longitudinal direction (the axial direction of the devel-
oping roller 63). However, the present invention is not
limited thereto. For example, the projections may be
formed only at both ends of the first nipping surface in
the axial direction of the developing roller, or two or more
projections may also be formed in an area between pro-
jections provided at both ends. In this case, the position-
ing openings of the layer thickness regulation blade and
the release openings of the second holding member are
formed in correspondence with the projections. Further,
a single projection may be formed on the first nipping
surface and a single positioning opening may be formed
on the layer thickness regulation blade in correspond-
ence with the projection.
[0065] The exemplary embodiment describes the case
where the layer thickness regulation blade 110 is formed
from the plate member 111 and the press member 112.
However, the present invention is not limited thereto. For
example, a layer thickness regulation blade formed from,
for instance, a rectangular and thin metal plate not having
a rubber-like member may be adopted.
[0066] The exemplary embodiment describes the de-
veloping device 61 including the developing roller 63, the
supply roller 64, the blade assembly 100, and the toner
housing chamber 65. However, the developing device
according to the present invention is not limited thereto.
For example, a developing device not having the toner
storage chamber of the foregoing respective constituent
elements (i.e., a developing device to which a developing
agent cartridge is removably attached) or a developing
device (a so-called process cartridge) having a photo-
sensitive drum and an electrifier in addition to the respec-
tive foregoing constituent elements may be adopted.
[0067] The exemplary embodiment describes the case
where the positioning openings 113 are provided on the
plate member 111 of the layer thickness regulation blade
100, and the projections 123 are provided on the first
nipping surface 121A of the blade holder 120. However,
the present invention is not limited thereto. For example,
positioning openings may be provided on the first nipping
surface 121A and projections provided on the plate mem-
ber 111 to be fitted into the positioning openings.

Claims

1. A developing device comprising:

a developing roller (63) which carries developing
agent on a surface thereof,
a casing (62) which rotatably supports the de-
veloping roller (63);
a thickness regulation blade (110) which slidably

contacts the developing roller (63) to regulate a
thickness of the developing agent on the devel-
oping roller (63); and
first and second holding members (120, 130)
which fix the thickness regulation blade (110) on
the casing (62),
wherein the first holding member (120) includes:

a first nipping surface (121A) which con-
tacts the thickness regulation blade (110);
and
a first mounting section (122) including a
first fixing surface (122A) which extends in
a direction different from a direction in which
the first nipping surface (121A) extends,
wherein the second holding member (130)
includes:

a second nipping surface (131A) which
opposes the first nipping surface
(121A); and
a second mounting section (132) in-
cluding a second fixing surface (132A)
which extends in a direction different
from a direction in which the second
nipping surface (131A) extends, the
second fixing surface (132A) contact-
ing the first fixing surface (122A);
wherein the thickness regulation blade
(110) includes a positioning opening
(113) and is sandwiched between the
first nipping surface (121A) and the
second nipping surface (131A),
wherein the first holding member (120)
and the second holding member (130)
are fixed to each other with the first
mounting section (122) and the second
mounting section (132);
wherein at least one of the first holding
member (120) and the second holding
member (130) is attached to the casing
(62) by the first mounting section (122)
or the second mounting section (132),
wherein the first nipping surface (121A)
includes a projection (123) which is fit-
ted into the positioning opening (113)
of the thickness regulation blade (110),
wherein the second nipping surface
(131A) includes a release opening
(133) which avoids the projection (123)
of the first nipping surface (121A),
wherein the projection (123) is provided
at and between both ends of the first
holding member (120) in an axial direc-
tion of the developing roller (63),
wherein the first and second holding
members (120, 130) fix the thickness
regulation blade (110) on an outside of
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the casing (62), and
wherein the first holding member (120)
and the second holding member (130)
are formed by at least bending plate
members, respectively, and
wherein an angle formed between the
second nipping surface (131A) and the
second fixing surface (132A) is smaller
than an angle formed between the first
nipping surface (121A) and the first fix-
ing surface (122A).

2. A developing device comprising:

a developing roller (63) which carries developing
agent on a surface thereof,
a casing (62) which rotatably supports the de-
veloping roller (63);
a thickness regulation blade (110) which slidably
contacts the developing roller (63) to regulate a
thickness of the developing agent on the devel-
oping roller (63); and
first and second holding members (120, 130)
which fix the thickness regulation blade (110) on
the casing (62),
wherein the first holding member (120) includes:

a first nipping surface (121A) which con-
tacts the thickness regulation blade (110);
and
a first mounting section (122) including a
first fixing surface (122A) which extends in
a direction different from a direction in which
the first nipping surface (121A) extends,
wherein the second holding member (130)
includes:

a second nipping surface (131A) which
opposes the first nipping surface
(121A); and
a second mounting section (132) in-
cluding a second fixing surface (132A)
which extends in a direction different
from a direction in which the second
nipping surface (131A) extends, the
second fixing surface (132A) contact-
ing the first fixing surface (122A);
wherein the thickness regulation blade
(110) includes a positioning opening
(113) and is sandwiched between the
first nipping surface (121A) and the
second nipping surface (131 A),
wherein the first holding member (120)
and the second holding member (130)
are fixed to each other with the first
mounting section (122) and the second
mounting section (132);
wherein at least one of the first holding

member (120) and the second holding
member (130) is attached to the casing
(62) by the first mounting section (122)
or
the second mounting section (132),
wherein the first nipping surface (121A)
includes a projection (123) which is fit-
ted into the positioning opening (113)
of the thickness regulation blade (110),
wherein the second nipping surface
(131A) includes a release opening
(133) which avoids the projection (123)
of the first nipping surface (121A),
wherein the projection (123) is provided
at and between both ends of the first
holding member (120) in an axial direc-
tion of the developing roller (63),
wherein the first and second holding
members (120, 130) fix the thickness
regulation blade (110) on an outside of
the casing (62), and
wherein the first holding member (120)
and the second holding member (130)
are formed by at least bending plate
members, respectively and
wherein an angle formed between the
second nipping surface (131A) and the
second fixing surface (132A) is greater
than an angle formed between the first
nipping surface (121A) and the first fix-
ing surface (122A).

3. A developing device comprising:

a developing roller (63) which carries developing
agent on a surface thereof,
a casing (62) which rotatably supports the de-
veloping roller (63);
a thickness regulation blade (110) which slidably
contacts the developing roller (63) to regulate a
thickness of the developing agent on the devel-
oping roller (63); and
first and second holding members (120, 130)
which fix the thickness regulation blade (110) on
the casing (62),
wherein the first holding member (120) includes:

a first nipping surface (121A) which con-
tacts the thickness regulation blade (110);
and
a first mounting section (122) including a
first fixing surface (122A) which extends in
a direction different from a direction in which
the first nipping surface (121A) extends,
wherein the second holding member (130)
includes:

a second nipping surface (131A) which
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opposes the first nipping surface
(121A); and
a second mounting section (132) in-
cluding a second fixing surface (132A)
which extends in a direction different
from a direction in which the second
nipping surface (131A) extends, the
second fixing surface (132A) contact-
ing the first fixing surface (122A);
wherein the thickness regulation blade
(110) includes a positioning opening
(113) and is sandwiched between the
first nipping surface (121A) and the
second nipping surface (131A),
wherein the first holding member (120)
and the second holding member (130)
are fixed to each other with the first
mounting section (122) and the second
mounting section (132);
wherein at least one of the first holding
member (120) and the second holding
member (130) is attached to the casing
(62) by the first mounting section (122)
or
the second mounting section (132),
wherein the first nipping surface (121A)
includes a projection (123) which is fit-
ted into the positioning opening (113)
of the thickness regulation blade (110),
wherein the second nipping surface
(131A) includes a release opening
(133) which avoids the projection (123)
of the first nipping surface (121A),
wherein the projection (123) is provided
at and between both ends of the first
holding member (120) in an axial direc-
tion of the developing roller (63),
wherein the first and second holding
members (120, 130) fix the thickness
regulation blade (110) on an outside of
the casing (62).

4. The developing device according to any of claims 1
to 3, wherein a length of the first nipping surface
(121A) in a direction orthogonal to an axial direction
of the developing roller (63) is longer than a length
of the second nipping surface (131A) in a direction
orthogonal to the axial direction of the developing
roller (63).

5. The developing device according to any of claims 1
to 4, wherein the first holding member (120) is thicker
than the second holding member (130).

6. The developing device according to any one of
claims 1 to 5,
wherein each of the first fixing surface (122A) and
the second fixing surface (132A) includes a mounting

hole which is used for fixing the first holding member
(120) and the second holding member (130) to the
casing (62) with a screw, and
wherein the mounting hole of the second holding
member (130) is greater than the mounting hole of
the first holding member (120) in a direction orthog-
onal to an axial direction of the developing roller (63).

7. The developing device according to any one of
claims 1 to 6, wherein the thickness regulation blade
(110) is fixed to the casing (62) by the first and second
holding members (120, 130) without using adhesive.

8. The developing device according to any one of
claims 1 to 7,
wherein the thickness regulation blade (110) in-
cludes a plate member which has an elasticity; and
a rubber-like member provided to the plate member,
wherein the positioning opening (113) is provided on
the plate member, and wherein the rubber-like mem-
ber slidably contacts the developing roller (63).

9. The developing device according to any one of
claims 1 to 8,
wherein the thickness regulation blade (110) in-
cludes a first blade surface which slidably contacts
the developing roller (63), and a second blade sur-
face opposite to the first blade surface, and
wherein the first mounting section (122) and the sec-
ond mounting section (132) extend from the first nip-
ping section and the second nipping section in a di-
rection from the first blade surface to the second
blade surface, respectively.

10. A blade assembly for use in a developing device in
accordance with one of the claims 1 to 9.
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